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Final Exam in Algorithmics and Data Structures 1

In all exercises, the solution should be presented in algorithmic form rather than in the C programming language.
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Exercise 1 (5 pts):

Write an algorithm for a chicken coop to calculate the total cost of chicken order based on three factors: the
guantity ordered, customer loyalty (number of previous purchases), and the payment method (cash or credit card).

However, for a quantity exceeding 50 units or if the customer has made at least 2 previous purchases from the
coop, a 15% discount is granted on the total amount to be paid. When the customer has only one previous
purchase, the discount rate is 7% only when the quantity is between 20 and 50. In all other cases, no discount is
applied. Additionally, an extra discount of 500 DA is given to the customer when paying by credit card.

The algorithm should take as input the unit price (UP), quantity of the order (Q), number of previous purchases
(nbPP), payment method (PM), then calculate and display the total amount to be paid (Tot). Ensure that the
algorithm handles all possible cases, including input errors.
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Examples: rdliol
e |f UP =400 DA, Q =60, nbPP =0, PM = credit card = Tot = (400*60) - (400*60)*15% -500 = 19900 DA
e |IfUP =350DA, Q =40, nbPP =3, PM = cash = Tot = (350 * 40) - (350 * 40)*15% = 11900 DA
e IfUP=250DA, Q=21,nbPP =1, PM = credit card = Tot = (250*21) - (250*21)*7% -500 = 4382.5 DA
e IfUP=450DA, Q=17,nbPP =0, PM = cash = Tot = (450 * 17) = 7650 DA
Exercise 2 (5 pts):
Write an algorithm that reads a positive non-zero integer number N, and then calculates and displays the sum:
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S=(1+2+3+..+N)+(2+3+..+N)+..+(N-1+N)+N
The algorithm should take into account all possible cases, including the case of input error.
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Exercise 3 (5 pts) : 2" mini-exam
You have a set of points on a one-dimensional coordinate system, where each point is characterized by a single

coordinate (real value). Negative coordinates represent points to the left of the origin, and positive coordinates
represent points to the right of the origin.

Write an algorithm that prompts the user to enter the coordinates of 10 points, stores them in an array, and then
applies a translation to these points to ensure that none of the coordinates are negative after the translation.
Display finally the new coordinates.
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The translation involves moving all points to the right by a distance equal to the leftmost coordinate. Thus, the
leftmost point is brought to the origin, and all other points are moved accordingly, ensuring that the entire set of
points is located on the positive side of the axis after this operation. This operation allows the minimum
coordinate to become zero, and the other coordinates are adjusted accordingly.
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Example: Sl
If the coordinates entered by the user are: 1, -2, 6, 4, -5, 3.
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Exercise 4 (5 pts):

In numerical analysis and scientific computing, a sparse matrix is a special case of a matrix in which the number
of zero elements is much higher than the number of non-zero elements. As a rule of thumb, if at least 2/3 of the
total elements in a matrix are zeros, it can be called a sparse matrix. By contrast, if most of the elements are non-
zero, the matrix is considered dense. Sparse matrices can be useful for computing large-scale applications that
dense matrices cannot handle. One such application involves solving partial differential equations by using the
finite element method.

Write an algorithm that prompts the user to input a matrix of dimensions n rows by m columns and determines
whether it is a sparse or dense matrix.
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The following matrix is sparse: 148,870 d8g84m0 (2 LI A8 9a4n0ll
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Good luck

Dr. Abderrahmane Kefal[
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